

























∗ ຊ࿦จͷ࡞੒ʹ͋ͨΓɼେࡔ༸ (෋ࢁେֶ)ɼਢ౻࣌ਔ (ᘐڠେֶ)ɼদඌڡ (໋ཱؗେֶ)ͷ֤ࢯ͔Βɼوॏ
ͳίϝϯτΛ௖͍ͨ͜ͱʹײँ͢Δɽ
*1 ྫ͑͹ɼܦࡁ਺ֶͷςΩετͰ͸υ΢Ϧϯά (1995)Λཧղ͢Δ͜ͱ͕ՄೳͰ͋ΓɼϛΫϩܦࡁֶͷςΩε























ຊઅͰ͸ɼର৅ͱ͢Δ 2ੜ࢈ཁૉ 1ੜ࢈෺Ͱ CRSͷੜ࢈ٕज़Λ࣋ͭ׬શڝ૪اۀͷར५
࠷େԽ໰୊ΛఆࣜԽ͠ɼ͍͔ͭ͘ͷςΩετʹ͓͚Δಉ໰୊ͷऔΓѻ͍ͱֶशऀͷࠞཚʹ
͍ͭͯݕ౼ͯ͠ɼຊ࿦ͷಈػ͚ͮͱ͢Δɽ
ࢢ৔ʹ͓͚Δੜ࢈෺ͷՁ֨Λ p > 0ɼੜ࢈ཁૉ 1ͷՁ֨Λ w1 > 0ɼੜ࢈ཁૉ 2ͷՁ֨Λ
w2 > 0ͱ͠ɼاۀͷੜ࢈෺࢈ग़ྔΛ q ≥ 0ɼੜ࢈ཁૉ 1౤ೖྔΛ z1 ≥ 0ɼੜ࢈ཁૉ 2౤ೖ
ྔΛ z2 ≥ 0ͱ͢Δɽاۀͷੜ࢈ٕज़͸ɼ֤ੜ࢈ཁૉ౤ೖྔͱ࠷େ࢈ग़ྔͱͷؔ܎Λࣔ͢ੜ




pq− w1z1 − w2z2
s.t. q ≤ f (z1, z2), q ≥ 0, z1 ≥ 0, z2 ≥ 0. (1)























ΩετͰ͋ΔMankiw (2013)*4͓Αͼᴡ౻ଞ (2010)*5ɼܦࡁ੒௕࿦ͷςΩετͰ͋Δ Jones












*2 ྫ͑͹ɼVarian (1992) p.15ɽ
*3 ͍͏·Ͱ΋ͳ͘ɼ࢈ग़ྔ͸ q = f (z1, z2)ʹΑΓܾఆ͞ΕΔɽ
*4 pp.49 – 61ɽ
*5 pp.296 – 305ɽ
*6 pp.22 – 23.
*7 pp.323 – 327ɽ




































*13 pp.147 – 148ɽ
*14 nੜ࢈ཁૉ 1ੜ࢈෺ͷҰൠతͳ CRSͰɼ࠷େར५͕θϩͰ͋Δ͜ͱ͕ར५࠷େԽͷ 1֊৚͕݅੒ཱ͢Δͨ
Ίͷඞཁ৚݅Ͱ͋Δ͜ͱ͸ূ໌͍ͯ͠Δɽ
*15 pp.29 – 30ɽ
*16 pp.141 – 142ɽͳ͓ɼޙଓͷ pp.143 – 144ʹ͓͍ͯ 1ੜ࢈ཁૉ 1ੜ࢈෺ͷάϥϑͰઆ໌Λิ׬͍ͯ͠Δɽ






















s.t. f (z1, z2) ≥ q, z1 ≥ 0, z2 ≥ 0. (3)
Λߟ͑Δɽ໰୊ (3)͸ɼ෢۾ (1999) pp.99–103ɼԞ໺ (2008) pp.112–118ͷͳͲΑ͏ʹɼֶ
෦தڃϨϕϧͷϛΫϩܦࡁֶͷςΩετͰऔΓѻΘΕ͍ͯΔͨΊৄड़ͤͣɼ߲࣍Ҏ߱ͷల
։Ͱֶशऀ͕ඞཁͱ͢Δࣄ࣮ͷ֬ೝͷΈʹͱͲΊΔɽ
໰୊ (3)ͷղɼ͢ͳΘͪɼඅ༻࠷খղ͸ɼਤ 1ͷ (zc1, zc2)ͷΑ͏ʹɼ࢈ग़ྔ͕ q୯ҐͰ͋
Δͱ͖ͷ౳ྔઢͱཁૉՁ͕֨ w1,w2 Ͱ͋Δͱ͖ͷ౳අ༻ઢ͕઀͢Δͱ͜ΖʹҐஔ͢Δɽ౳
ྔઢ͕ qʹґଘ͠౳අ༻ઢ͕ w1,w2ʹґଘ͢ΔͨΊɼͦ ΕΒͷ઀఺͸ w1,w2, qʹґଘͯ͠
ܾ·ΔɽΑͬͯҎ߱ɼ໰୊ (3)ͷղͰ͋Δ֤ੜ࢈ཁૉ౤ೖྔΛ z1(w1,w2, q), z2(w1,w2, q)
ͱ͋ΒΘ͢ɽ
ʢ࠷খʣඅ༻ؔ਺ C (w1,w2, q) = w1z1(w1,w2, q) + w2z2(w1,w2, q) ͸ɼ(w1,w2) ʹͭ
͍ͯ 1࣍ಉ࣍ɼ͢ͳΘͪɼ೚ҙͷ t > 0ʹ͍ͭͯ





z1(w1,w2, q) = z1(w1,w2, 1)q, z2(w1,w2, q) = z2(w1,w2, 1)q
͕੒ཱ͢Δɽ*19 Αͬͯɼ࠷খඅ༻ʹؔͯ͠΋
C (w1,w2, q) = C (w1,w2, 1) q (5)
͕੒ཱ͢Δɽ͢ͳΘͪɼCRSاۀͷ৔߹ɼݶքඅ༻͓Αͼฏۉඅ༻͸࢈ग़ྔʹ͔͔ΘΒͣ
C (w1,w2, 1)Ͱ͋Δɽ
ͳ͓ɼ f (z1, z2)͕࿈ଓඍ෼ՄೳͰ͋Δ৔߹ɼ಺఺ղʹ͓͍ͯ͸
w1 = λ f1(z1, z2), (6)
w2 = λ f2(z1, z2), (7)
q = f (z1, z2)
͕੒ཱ͢Δɽ*20 ͨͩ͠ɼλ͸໰୊ (3)ͷϥάϥϯδϡ৐਺Ͱ͋Γݶքඅ༻Λදͨ͢Ίɼ (5)
ΑΓɼ
λ = C (w1,w2, 1) (8)
Ͱ͋Δɽ*21
3.2 ੜ࢈෺࢈ग़ྔͷબ୒










ਤ 2ɼ3ɼ4ͷΑ͏ʹɼൺྫఆ਺Ͱ͋Δ pͱ C (w1,w2, 1)ɼ͢ͳΘͪɼݶքऩೖ*22ͱඅ༻࠷
খԽ࣌ͷݶքඅ༻ͱͷେখؔ܎
p ⋛ C(w1,w2, 1) (10)
*18 ྫ͑͹ɼVarian (1992) p.72ɽ
*19 Ԟ໺ (2008) pp.116–118ɽ
*20 υ΢Ϧϯά (1995) pp.120–121ɼ͓ΑͼɼԞ໺ (2008) pp.114–115ɽ



















































































































Λ 1 kg ࢈ग़͢Δͱ͖ͷ࣮࣭࠷খඅ༻ͱߟ͑ΒΕΔɽ͜ͷ࣮࣭࠷খඅ༻ͱ 1 kg ͱͷେখ
ؔ܎ɼ͢ͳΘͪ




































































ͷू߹͸ɼ࢈ग़ྔ͕ 1 kg Ͱ࣮࣭࠷খ























ΛɼͦΕͧΕɼr1, r2 ͱུه͢Δɽ·ͨ୯Ґ kg΋লུ͢Δɽ
ਤ 5ͷΑ͏ʹɼ·ͣɼݪ఺ OΑΓӈଆʹ࣮࣭ཁૉՁ֨ r1ɼ্ଆʹ࣮࣭ཁૉՁ֨ r2ɼԼଆ
ʹཁૉ౤ೖྔ z1ɼࠨଆʹཁૉ౤ೖྔ z2 ͷɼͦΕͧΕɼਖ਼ํ޲Λ͋ΒΘ͢࠲ඪฏ໘Λ࡞Δɽ
࣍ʹɼୈೋ৅ݶʹ r2z2 = 1ɼୈࡾ৅ݶʹ࢈ग़ྔ͕ 1ͷͱ͖ͷ౳ྔઢ f (z1, z2) = 1ɼୈ࢛৅
ݶʹ r1z1 = 1Λඳ͘ɽҎ্ͰɼୈҰ৅ݶʹ 1 = C (r1, r2, 1)Λຬͨ͢ (r1, r2)ͷू߹ɼ͢ͳ
Θͪɼ࢈ग़ྔ͕ 1Ͱ࣮࣭࠷খඅ༻͕ 1ͷ࣮࣭ཁૉՁ֨ϑϩϯςΟΞΛඳ͘४උ͕Ͱ͖ͨɽ
Ҏޙɼr1 Λॴ༩ͱͯ͠ɼੜ࢈෺Λ 1୯Ґ࢈ग़͢Δͱ͖ͷ࠷খඅ༻͕ 1ͱͳΔͷ͸ r2 ͕͍
͘ΒͰ͋Δͱ͖͔ߟ͑Δɽr1 = r′1 ͷͱ͖ɼඅ༻͕ 1Ͱ͋Δ౳අ༻ઢͷ z1 ੾ย͸ɼr1z1 = 1
ΑΓ 1
r′1







͢Δ͕ɼͦͷதͰ࢈ग़ྔ͕ 1ͷͱ͖ͷ࠷খඅ༻Λ͋ΒΘ͢΋ͷ͸ɼ౳ྔઢ f (z1, z2) = 1ͱ
઀͢Δ΋ͷ͚ͩͰ͋Δɽ͜ͷ౳අ༻ઢͷ z1 ࣠ʹର͢Δ܏͖Λ −( r1r2 )
′ ͱ͢ΔͱɼͦΕͰ֬




















) ����1 kg ⋛ C ( w1p , w2p , 1 kg)} = {( w1p , w2p ) ����1 ⋛ C ( w1p , w2p , 1)}
ͱ͍͏͜ͱͰ͋Δɽ
*26 اۀͷཁૉՁ֨ϑϩϯςΟΞͱ͸ɼ͋Δྔ (ྫ͑͹ɼq)ͷੜ࢈෺Λ࢈ग़͢Δͱ͖ͷ࠷খඅ༻͕Ұఆֹ (ྫ͑
͹ɼc˜)ʹͳΔཁૉՁ֨ͷ૊ͷू߹ɼ͢ͳΘͪɼc˜ = C (w1,w2, q) Λຬͨ͢ (w1,w2) ͷू߹ͷ͜ͱͰ͋Γɼ
w1w2 ฏ໘ʹඳ͘͜ͱ͕Ͱ͖Δɽͳ͓ɼཁૉՁ֨ϑϩϯςΟΞͷৄࡉʹ͍ͭͯ͸ɼWoodland(2010)Λࢀর
͞Ε͍ͨɽ
*27 Darrough and Southey (1977)ʹ͓͚Δؒ઀ޮ༻ؔ਺ͷແࠩผۂઢಋग़ͷਤΛԠ༻͢Δɽ͜ͷΑ͏ͳԠ༻






















)′ ʹରԠ͢Δ r2z2 = 1ͷάϥϑ্ͷ఺ͷ r2 ࠲ඪ
r′1
( r1r2 )
′ ͕ɼٻΊΔ΂͖ r′2 ʹͳ
ΔɽҎ্ΑΓ͑ΒΕͨ (r′1, r′2)ΛୈҰ৅ݶʹඳ͘ͱɼ࣮࣭ཁૉՁ֨ϑϩϯςΟΞͷҰͭͷ఺
ʹͳΔɽ
ਤ 6Ͱ͸ɼಉ͡Α͏ʹ r1 = r′′1 Ͱ͋Δͱ͖ʹ૊ʹͳΔ r2 ͷ஋ r′′2 ΛٻΊͯɼ(r′′1 , r′′2 )΋ඳ




(r1, r2) ͕࣮࣭ཁૉՁ֨ϑϩϯςΟΞ্ʹ͋Δͱ͖ɼC (r1, r2, 1) ͷ஋͸ఆٛʹΑΓ 1 Ͱ
͋ΔɽͦΕͰ͸ɼ(r1, r2) ͕࣮࣭ཁૉՁ֨ϑϩϯςΟΞ্ʹͳ͍৔߹ɼ͢ͳΘͪɼཁૉՁ
֨ϑϩϯςΟΞͷӈ্ํɼ͋Δ͍͸ɼࠨԼํʹ͋Δ৔߹ɼC (r1, r2, 1)ͷ஋͸Ͳ͏ͳΔͩΖ
͏͔ɽਤ 7 ͷΑ͏ʹɼਤ 6 ͷୈೋ৅ݶͷ r1z1 = 1 ͱୈ࢛৅ݶͷ r2z2 = 1 ΛɼͦΕͧΕ
w1z1 = k¯ < 1ͱ w2z2 = k¯ < 1Ͱஔ͖׵͑ɼ࠷খඅ༻͕ 1ΑΓখͰ͋Δͱ͖ʹ r′1 ͷ૊ͱͳ
Δ r2 ͷ஋ΛٻΊΔͱɼr′2 ΑΓখ͍͞ r¯2 ͕͑ΒΕΔɽr1 ͷଞͷ஋ʹ͍ͭͯ΋ಉ༷ʹɼ࣮ ࣭ཁ
ૉՁ֨ϑϩϯςΟΞ্Ͱ૊ͱͳΔ r2 ͷ஋ΑΓ΋খ͍͞΋ͷ͕ରԠ͢Δ͜ͱΛ֬ೝͰ͖Δɽ
൓ରʹɼ࠷খඅ༻͕ 1ΑΓେͰ͋Δ৔߹Λݕ౼͢ΔͨΊʹ r1z1 = kˆ > 1ͱ r2z2 = kˆ > 1
Ͱஔ͖׵͑ɼr′1 ͱ૊ͱͳΔ r2 ͷ஋ΛٻΊΔͱɼr′2 ΑΓେ͖͍ rˆ2 ͕͑ΒΕΔɽr1 ͷଞͷ஋
ʹ͍ͭͯ΋ಉ༷ʹɼ࣮࣭ཁૉՁ֨ϑϩϯςΟΞ্Ͱ૊ͱͳΔ r2 ͷ஋ΑΓ΋େ͖͍΋ͷ͕ର
Ԡ͢Δ͜ͱΛ֬ೝͰ͖ΔɽΑͬͯɼ(r1, r2)͕࣮࣭ཁૉՁ֨ϑϩϯςΟΞͷӈ্ํʹ͋Δ৔




















͖ΔΑ͏ʹɼ࣮࣭ཁૉՁ֨ϑϩϯςΟΞͷܗঢ়͸౳ྔઢ f (z1, z2) = 1 ͷܗঢ়ʹґଘͯ͠
ܾ·ΔɽͦͷͨΊɼاۀͷੜ࢈ٕज़ͷҧ͍͕࣮࣭ཁૉՁ֨ϑϩϯςΟΞͷܗঢ়ʹ൓ө͞Ε
Δɽ୅ସͷ஄ྗੑ͕େͰ͋Δاۀɼ͢ͳΘͪɼ౳ྔઢ͕௚ઢʹ͍ۙاۀͷ࣮࣭ཁૉՁ֨ϑ















































































(q, z1, z2) =
(
t, z1(w1,w2, 1)t, z2(w1,w2, 1)t
)
ͨͩ͠ɼt͸೚ҙͷඇෛͷ࣮਺

























Mankiw (2013) ͳͲͷςΩετͰ͸ɼCRS اۀ͕֤ੜ࢈ཁૉͷݶքੜ࢈෺ͱ࣮࣭ཁૉ
Ձ͕֨౳͘͠ͳΔΑ͏ʹཁૉ౤ೖྔΛܾఆ͢Δɼ͢ͳΘͪɼ(2) Λຬͨ͢Α͏ʹ z1, z2 Λ
બ୒͢Δͱઆ໌͍ͯ͠Δ͕ɼ͜ͷΑ͏ͳओு͕੒ΓཱͭͨΊʹ͸͞ΒͳΔ৚͕݅ඞཁͰ͋
Δɽॴ༩ͱ͢ΔՁ֨ϕΫτϧ (p,w1,w2) ͕ (14)ɼ͢ͳΘͪ p = C (w1,w2, 1) Λຬͨ͢ͱ
͖͸ɼاۀ͸೚ҙͷඇෛͷ࢈ग़ྔͱͦͷ΋ͱͰඅ༻Λ࠷খԽ͢Δཁૉ౤ೖྔͷ૊Έ߹Θͤ
Λબ୒͢Δɽ͜ͷͱ͖اۀͷੜ࢈ؔ਺ f (·)͕࿈ଓඍ෼ՄೳͰ͋Ε͹ɼ಺఺ղʹ͓͍ͯɼ(6)ɼ
(7)ɼ(8)ΑΓ͔֬ʹ (2)͕੒ཱ͢Δɽͱ͜Ζ͕ (p,w1,w2)͕ (13)·ͨ͸ (15)Λຬͨ͢ͱ͖
͸ɼ(2)ͷ੒ཱ͸อূ͞Εͳ͍ɽ(13)ͷͱ͖͸ (q, z1, z2) = (0, 0, 0)ͷΈ͕ར५࠷େղͰ͋
Δ͕ɼςΩετͰ CRSͷྫͱͯ͠࠷΋Α͘Ҿ͖߹͍ʹग़͞ΕΔίϒ=μάϥεܕੜ࢈ؔ਺
f (z1, z2) = Azα1z
1−α
2 , A > 0, 0 < α < 1Ͱ֬ೝͯ͠ΈΔͱ
f1(0, 0) = lim
h1↓0
A · hα1 · 01−α − A · 0α · 01−α
h1
= 0,
f2(0, 0) = lim
h2↓0







, f2(0, 0) <
w2
p










͓Αͼ 2ΛɼͦΕͧΕɼx¯1 > 0ɼ¯x2 > 0͚ͩॳظอ༗͢Δ୅දతՈܭͷଘࡏΛԾఆ͠ɼ͜
ͷՈܭͷੜ࢈ཁૉ 1ࣗՈফඅྔΛ x1 ≥ 0ɼੜ࢈ཁૉ 2ࣗՈফඅྔΛ x2 ≥ 0ɼੜ࢈෺ফඅྔ
























≤ U1 (x¯1, x¯2, 0)




≤ U2 (x¯1, x¯2, 0)
U3 (x¯1, x¯2, 0)
Λຬͨ͢ͱ͖͸ɼx1 = x¯1, x2 = x¯2, x3 = 0͕ޮ༻࠷େղͰ͋Δɽ(13)ͷͱ͖ͷར५࠷େ
ղ͸ q = z1 = z2 = 0Ͱ͋Δ͔Βɼ
1 ≤ C
(
U1 (x¯1, x¯2, 0)
U3 (x¯1, x¯2, 0)
,
U2 (x¯1, x¯2, 0)





























U1 (x¯1, x¯2, h3)
U3 (x¯1, x¯2, h3)
= 0, lim
h3↓0
U2 (x¯1, x¯2, h3)




































[1] Darrough, M. N. and C. Southey “Duality in Consumer Theory Made Simple:
the Revealing of Roy’s Identity,” Canadian Journal of Economics, vol.10, no.2,
1977, pp.307–317.
[2] υ΢Ϧϯά, E.ʰྫ୊ͰֶͿೖ໳ܦࡁ਺ֶʢ্ʣʱ CAPग़൛, 1995.
[3] ྛوࢤʰϛΫϩܦࡁֶɹ૿ิ൛ʱϛωϧϰΝॻ๪, 2013.
[4] Henderson, J. M. and R. E. Quandt Microeconomic Theory, Third Edition, New
York: McGraw-Hill, 1980.
[5] Jones, C. I. and D. Vollrath Introduction to Economic Growth, Third Edition, New
York: W. W. Norton & Company, 2013.
[6] খࢁত༤ʰܦࡁ਺ֶڭࣨ 6 ඍ෼ੵ෼ͷجૅ (Լ)ʱؠ೾ॻళ, 1955.
[7] Mankiw, N. G.Macroeconomics, Eighth Edition, Worth Publishers, 2013.
[8] Mas-Colell, A., M. D. Whinston, M. D. and J. R. Green Microeconomic Theory,
New York: Oxford University Press, 1995.
[9] ੢ଜ࿨༤ʰϛΫϩܦࡁֶʱ౦༸ܦࡁ৽ใࣾ, 1990.
[10] Ԟ໺ਖ਼׮ฤஶʰϛΫϩܦࡁֶʱ౦ژେֶग़൛ձ, 2008.
[11] Ԟ໺ਖ਼׮ɾླଜڵେ࿠ʰϛΫϩܦࡁֶ Iʱؠ೾ॻళ, 1985.
[12] ᴡ౻੣ɾؠຊ߁ࢤɾଠాᡏҰɾࣲాষٱʰϚΫϩܦࡁֶʱ༗൹ֳ, 2010.
[13] ෢۾ጏҰʰϛΫϩܦࡁֶɹ૿ิ൛ʱ৽ੈࣾ, 1999.
[14] Woodland, A. D. “The Factor Price Frontier” in Blaug, M. and P. Lloyd (eds.),
Famous Figures andDiagrams in Economics,Cheltenham, UK: Edward Elgar, 2010.
















C (w1,w2, 1) q
pq
ਤ 2 p < C (w1,w2, 1)ͷέʔε
15
qO
C (w1,w2, 1) q
pq
ਤ 3 p = C (w1,w2, 1)ͷέʔε
qO
C (w1,w2, 1) q
pq
> > > > > >
ਤ 4 p > C (w1,w2, 1)ͷέʔε
16
q
C (w1,w2, 1) q
pq
3 = , ,
qO
C (w1,w2, 1) q
pq
> > > > > >
ਤ 4 p > C (w1,w2, 1)ͷέʔε
16












C (w1,w2, 1) q
pq


































f (z1, z2) = 1














f (z1, z2) = 1
1 > C (r1, r2, 1)
1 < C (r1, r2, 1)





r2z2 = kˆ > 1
r2z2 = 1
r2z2 = k¯ < 1
r1z1 = kˆ > 1
r1z1 = 1
r1z1 = k¯ < 1
ਤ 7 ྖҬͷ֬ೝ
w1
p
w2
p
O
1 = C
(
w1
p ,
w2
p , 1
)
1 > C
(
w1
p ,
w2
p , 1
)
1 < C
(
w1
p ,
w2
p , 1
)
ਤ 8 ࣮࣭ཁૉՁ֨ͱݶքඅ༻ɾݶքऩೖൺ཰ͱͷؔ܎
18
－ 64 －
w1
p
w2
p
O U1(x¯1,x¯2,0)
U3(x¯1,x¯2,0)
U2(x¯1,x¯2,0)
U3(x¯1,x¯2,0)
1 = C
(
w1
p ,
w2
p , 1
)
ਤ 9 औҾྔ͕θϩͱͳΔۉߧ࣮࣭ཁૉՁ֨
19
